Introduction
An ultrahigh-sensitivity fast fission counter (UHSFFC) was designed and fabricated to selectively detect neutrons emitted by fusion reactions in thermonuclear plasmas. The design of the UHSFFC is based on the technology developed for the source range neutron flux monitoring channels of the Clinch River Breeder Reactor (CRBR) Project. 1 The sensitive volume and outer gas envelope (13.5 cm OD by 80 cm long) are nearly identical to those designed for the CRBR source range instrument thimbles, with the major difference being the substitution of highly depleted uranium for highly enriched uraniuim in the neutron-sensitive electrode coatings. The Experience gained through fabrication and testing of the prototype indicated the need for the modifications implemented in the design of the UHSFFC. In particular, the need for complex, machined ceramic electrode support rings was eliminated by supporting each high-voltage signal electrode with four slotted alumina pins. This modification reduced the assembly cost and complexity and provided a more rigid structure. Also, the aluminum-to-aluminum compression connections between the signal electrodes and aluminum helices of the prototype were abandoned in favor of aluminum to indium-tinned-copper compression connections. This modification enabled us to consistently produce electrical connections with low contact resistances in the ml range.
During final assembly, the four preassembled sections were clamped together to form a single rigid unit (Fig. 3) , and the serial connections between paired sections were made. The TLFC output signals were routed through the central support column to insulated feedthroughs in the header on 25-0 stainless-steelsheathed coaxial cables. Welding a 0.75-mm-thick cylindrical stainless steel envelope to the header completed the assembly.
CF4 Counting Gas
The UHSFFC was filled to 1520 torr with an Ar+20% CF4 gas mixture having an electrQn drift velocity of -12 cm/lis. This mixture provides very short electron collection times of 12 to 15 ns and produces large amplitude current pulses of short duration which result in high signal-to-noise ratios and extended rate capability. The pressure is lower than that of the prototype (2000 torr) to decrease the charge density in fission fragment tracks, thus permitting operation at lower voltages (450 V versus 600 V for the prototype). The balance of instrumentation was very similar to that described in Ref. 1 for the prototype. Because of the lower alpha activity of the 238UO2 coatings (compared to 235U02 coatings), the pulse duration from the shaping amplifiers was increased from 20 ns to 40 ns for improved signal-to-noise ratio. However, even with the longer pulse duration, the rate capability of the UHSFFC is 5 MHz per TLFC with 10% counting losses. As shown in Fig. 4 , the shaping amplifier outputs drive leading-edge (LE) discriminators, which in turn drive either a time interval analyzer for measurements requiring spatial sensitivity or a bilateral coincidence gate for integral counting.
Performance Characteristics
The UHSFFC can be used to perform integral counting in either of two modes. In coincidence mode, output pulses from the bilateral coincidence gate are counted. In noncoincidence mode, output pulses from either LE discriminator are counted. Both types of data are plotted in Fig. 5 
